Introduction
In this paper we study the bold signed total domination number of a graph and using the notation as in [1] . We consider finite undirected graphs without loops and multiple edges [2] . The vertex set of a graph G is denoted by V (G). 
f (x), taken over all BST DF of G, is the bold signed total domination number γ bst (G) of G. We have already found γ bst for the circuit C n , the regular graph and the complete graph K n [4] and also found γ bst for K m,n,p , C m,n and W n graphs [5] .
Some Basic Results
Theorem 2.1 Let G be a complete multi-partite graph. Let n be the number of partitions of the graph G, V i (i=1,2,...,n) be the partitions of V(G) and n i be the number of vertices in the vertex set V i and r i be the number of -2's in V i . Then
if n i ≡ 2 mod 3 for all i = 1,2,...,n. Lemma 2.2 Let G be a complete multi-partite graph. Let n be the number of partitions of the graph G, V i (i=1,2,...,n) be the partitions of V(G) and n i be the number of vertices in the vertex set V i and r i be the number of -2's in
n i = 3k, where k is any positive integer and k ≥ 1, n ≥ 3, then
− 1 otherwise, where k 1 is the sum of quotients of
and k 2 is the sum of remainders of 
, where k 1 is the sum of quotients of
and k 2 is the sum of remainders of
for all i = 1,2,...,n.
Lemma 2.4 Let G be a complete multi-partite graph. Let n be the number of partitions of the graph G, V i (i=1,2,...,n) be the partitions of V(G) and n i be the number of vertices in the vertex set V i and r i be the number of -2's in
n i = 3k + 2, where k is any positive integer and
where s i is any positive integer for all i = 1,2,...,n, l 1 is the quotient of
for those n i = 3s i + 1 and l 2 is the quotient of
and k 3 is the sum of remainders of
for those n i = 3s i + 2. Now we prove the main theorem on Bold signed total domination number for Complete n-partite graph, by using these basic results.
3 BSTD Number for complete multi-partite graph Theorem 3.1 Let G be a complete multi-partite graph. Let n be the number of partitions of the graph G, n ≥ 3, V i (i=1,2,...,n) be the partitions of V(G) and n i be the number of vertices in the vertex set V i and r i vertices are assigned with -2 in V i . Then the Bold signed total domination number of G is
n i = 3k + 2 and (3m + 2 or 3m) times
n i = 3k and atleast one n i is not a multiple of 3. proof: G is a complete multi-partite graph and V 1 , V 2 , ..., V n are the partitions of the vertex set V and |V i | = n i for i = 1,2,...,n and r i vertices are assigned with -2 in V i .
We prove this result in 3 cases of
n i = 3k where k is any positive integer and k ≥ 1.
Now we prove γ bst (G) in 2 subcases.
(i.e.) γ bst (G) = 6 if all n i are multiple of 3. 3 if atleast one n i is not a multiple of 3.
where k 1 is the sum of quotients of
for all i = 1,2,...,n. Subcase(i): All n i s are multiple of 3, we claim that γ bst (G) = 6. (i.e.) n i = 3s i for i = 1,2,...,n.Then k 2 = 0. We prove this by induction on n.
For n = 3.
Therefore γ bst (G) = min w(f ) = 6.
For n = 4.
Since n i = 3s i for i = 1,2,3,4,
Therefore γ bst (G) = min w(f ) = 6. Assume that it is true for n = m-1 and all n i = 3s i . Let n = m. |V i | = n i for i=1,2,...,m. n i = 3s i for all i. Now by Theorem 2.1, we have
if
Therefore
≥ 6 + 3s m − 3s m since by our assumption = 6.
Therefore γ bst (G) = min w(f ) = 6. Hence γ bst (G) = 6 if for all n i are multiple of 3. Subcase(ii): For atleast one n i is not a multiple of 3. We claim that γ bst (G) = 3.
(i.e.) n i = 3s i for atleast one i. Then k 2 = 3s, where s is any positive integer. We prove the claim by induction on n. For n = 3. Here r 1 + r 2 + r 3 ≤ k 1 +
Therefore γ bst (G) = min w(f ) = 3. For n = 4.
Therefore γ bst (G) = min w(f ) = 3. Assume that it is true for n = m-1. Let n = m. |V i | = n i for i=1,2,...,m. Let n m = 3s m . Then r m ≤ s m , by equation (1) Therefore
≥ 3 + 3s m − 3s m since by our assumption = 3.
Therefore γ bst (G) = min w(f ) = 3. Hence γ bst (G) = 3 if for atleast one n i is not a multiple of 3.
n i = 3k + 1, where k is any positive integer and k ≥ 1.
Now we prove γ bst (G) = 4.
for all i = 1,2,...,n. We prove this by induction on n.
, by Lemma 2.3. Therefore
Therefore γ bst (G) = min w(f ) = 4. For n = 4.
, by Lemma 2.3.
Therefore γ bst (G) = min w(f ) = 4. Assume that it is true for n = m-1. Let n = m.
Let n m = 3s m . Then r m ≤ s m , by equation (1). Therefore
≥ 4 + 3s m − 3s m since by our assumption = 4. n i = 3k 1 + k 2 + k 3 , where k 1 is the sum of quotients of
for all i = 1,2,...,n, k 2 is the sum of remainders of
for those n i = 3s i + 1 and k 3 is the sum of remainders of n i 3 for those n i = 3s i + 2. Subcase(i): 3m + 2 or 3m times n i = 3s i + 1 for all m ≥ 0. We claim that γ bst (G) = 2. Then k 2 + k 3 = 3l 1 + 3l 2 + 2, where l 1 is the quotient of
and l 2 is the quotient of k 3 3 . We prove this by induction on n.
For n = 3. |V i | = n i for i = 1,2,3. Then r 1 + r 2 + r 3 ≤ k 1 + l 1 + l 2 , where l 1 is the quotient of
and l 2 is the quotient of
, by Lemma 2.4. Therefore
Therefore γ bst (G) = min w(f ) = 2.
For n = 4. , by Lemma 2.4. Therefore
Therefore γ bst (G) = min w(f ) = 2. Assume that this result is true for n = m-1. Let n = m and n m = 3s m . Then r m ≤ s m , by equation (1) . Therefore
≥ 2 + 3s m − 3s m since by our assumption = 2.
Therefore γ bst (G) = min w(f ) = 2. Hence γ bst (G) = 2 if 3m + 2 or 3m times n i = 3s i + 1 for all m ≥ 0.
Subcase(ii): 3m + 1 times n i = 3s i + 1 for all m ≥ 0. We claim that γ bst (G) = 5. Then k 2 + k 3 = 3l 1 + 3l 2 + 2, where l 1 is the quotient of
We prove this by induction on n.
For n = 3. |V i | = n i for i = 1,2,3. Then r 1 + r 2 + r 3 ≤ k 1 + l 1 + l 2 − 1, where l 1 is the quotient of
and l 2 is the quotient of , by Lemma 2.4. Therefore
Therefore γ bst (G) = min w(f ) = 5.
and l 2 is the quotient of , by Lemma 2.4. Therefore 
